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2. Name of Petitioner: Toray Industries (America) , Inc.

3. Address: MI communications on this matter

a?na.~ @ sent in care of Counsel

fO~ P&Ei-tiOner, Jerome H. Heck-

tna, Keller and Heckrnanr 100I G

Street, N.W., Suite 500 West,

Washington, D.C. %0001. Tele-

phone: (202) :434-4110.

4. Description of the Proposed Actiow

The action requested in this Petition is the amendment

of the Food Additive Regulations, at 21 C.F.R. SS 177.1390 and

1?’7.1500, to permit the safe use of Nylon 6/12 manufactured by

copolymerization of a ratio of at least 85 weight–percent of

epsilon-caprolactam and not more than 15 weight-percent of

ornega-laurolactarn in non-food-contact layers of multilaminate

:Eilms intended for use in contact with food and in non-food-

— —
AMENDMENTS TO SS 177.1390, 177.1500

NYLON 6/12
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contact layers of rigid multila~inat~e~nstruetions where khe

outer layers are made at ~til-~tae intended for use in
..;” ‘““’

contact with food of all ti~q~ ~~a~ Gopditions af Use A, B, C,

D, E, F, G, and H as def+~~d w~e~ 21 C!.F.R. S 176.170(c),

Table 2. Nylon 6/12 resifi? comp~ying with Section

177.150t) (a) (13) (ii) are @?@@W%*Y tW!EWed as no~-food-contact

layers at temperaturef3 nOt t? exceed 21201?. If the requested

action is taken, an improved prduct tail-lbe available for use

in food packaging applicatioma to compete with, and replace,

existing products.

Nylon 6/12 for use as nan-to5d-contact %ayers at

temperatures not tb exceed 212eF, as! curren~ly permitted, is

produced by Toray Industries at its production facilities in

Nagoya, Japan. The resin that is the subject of this Petition

is the identical material produced at the same plant.

Nylon 6/12 will be used as a non-food-contact layer of

multilaminate films and of multilaminate polypropylene rigid

containers . The laminates are converted to bags and/or other

packaging materials at Toray Industries’ customers’ facilities.

Foods are placed in the pouches by food processors, and the

final products are distributed throughout the United States.

●

—
AMENDMENTSTo Ss 177.1390, 177.1500

NYLON 6/12
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The food packagi~g-m#&~@@ that is the ~bject of this. ... ... . ,,, ,.-.:!

Petition will be used $n~.~-~~rresponding to national...$
:.;

and w.~ll-~ “widely distributed across thepopulation density, ,,
..

country. Consequently, it “f$”@p&t&d that disposal will occur

nationwide, with about Ela%6* $$@ I@texials ultimately being

deposited in land dis~*k@:~~~@ with about ,20% being

incinerated. .:’..... . .
.}+.:i.’l.,>:..,?.,.x’”*:-.’..

The types of @HviXX3@_S ~Ks~ent at and adjacent to
......... ..“

......
these disposal locathx’is”4U’4””*”@@ W* k-orthe disposal of other

retail food packaging material In current use. Therefore,

there are no special consideraeiens concerning%he environment

surrounding the disposal C@ F&lOm 6/12 when:used as proposed by

this Petition.
..,.

-,

— .- .
AMENDMENTS TO S!S 177.1390, 177.1500

NYLON 6/12
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The identification of the re=~n that is the subject of

this Petitionr and the raW tUat~~3.ah used to prepare the resin,

are provided in the fnll~w~ng tale.:

CHEM~CAL NAME CA!3 No. l!TOLECllLAR EMPZRICA.L PHYS ICAL

WEIGHT FORMULA DESCRIP.

Nylon 6/12 25191-04-2 47200 (C12H2,N0.C,HIINO). solid

(~) .
-$-

CAPROLACTAM 105-60-2 113 C~HllNCI; White

powder

LAUROLACTAM 947-04-6 197 m-(cH~)~~-co White

—
AMENDMENTS TO Ss 177.1390, 177.1500

NYLON 6/12
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The action reque~ta~:;~~tii%is Petition is to expand the
t

cleared conditions of UIW! @d@%’ ~ic-h Nylon 6/12 resin may be

used as a non-food-contact ~*~& ~n hminate structures. No

extraordinary circumstzuww!l ~~”~k the manufacturing facility
;7 ..... .

or are reasonably expected t~ @@@X in Nylon 6/12 production

that would result in emiS@iq.;~#~,$5~cantly af~ecting the
.. ..

quality of the environment. “: ~“ “’

Data on the quantity df l?l~l~n6/12 produced for current

applications, including both food-contact and non-food-contact

applications, and the quantity of Nylon 6/12, expected to be
.

used in new applications reSU~kin9 from promulgation of the

proposed regulation are presented in Appendix X, Confidential

Environmental Information.

Disposal by the ultimate consumer of food packaging

materials containing Nylon 6/12 copolymers will be by

conventional garbage disposal methads, resulting in delivery of

the waste to sanitary landfills and incinerators. Since

Nylon 6/12 resin i= prepared from only carbon-, oxygen-,

hydrogen- and nitrogen-containing materials, the combustion

products expected as a result of the incineration of this resin

do not pose any toxicity concerns. Specifically, the quantity

AMENDMENTS TO SS 177.1390, 177.1500

NYLON 6/12

L d Z2ZZ9009L.& ‘ON/E5:Ot “.LS/Si5:OT 66 ,Z ‘E (Iffll.)
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of nitrogen oxides that maybe .mle~qd as a result of the,’

incineration of Nylon G/K! rm$~g ti$~~ced as a result of the

requested action will not @u+@ 0.0?3011% of the tatal nitrogen

oxides emitted in 1985.1’ _ il%$ainates containing Nylon 6/12

copolymers are added CO sanit~~ landfills, no significant

quantity of leachate is expected to enter the environment.

This conclusion is based on the extfemely low levels of

migration of extractable CO~pQfientS from the nylon copolymers

under highly exaggerated (from an environmental standpoint)

exposure conditions (250°F far 2 hours, followed by long-term

storage at 120°F) as sho-wn in section B of this Petition.

Under the more moderate cofiitian= anticipated+n landfills, no

significant quantities of Nylon 6/12 compone_hts are expected to

migrate into landfill

amounts of substances

landfill leachate, we

leachate. Moreover, even if very small

migrate from the food packaging into

expect extremely low quantities to

actually enter the enviranmerit; this finding is based on the

.Environmental Protection Agency’s (EPA) regulations governing

municipal solid waste landfills.2’
.

M See Confidential Environmental Information, Appendix x.

~1 See 40 C.F.R. Part 258, EPA’s regulations require new
municipal solid waste landfills and lateral expansions of
existing landfills to have ground water monitoring systems as
well as..’composite liners and leachate collection systems to
prevent leachate from entering ground and surface water.

(continued. ..)

AMENDMENTS TO SS 177.1390, 177.1500
NYLON 6/12
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milligrams (mg) caprolactam}tiz [“a.$.ppm)and 0.0017 mg/in2
.,...,.. .

laurolactam were found iti **”&*Gz$.water ~ftez extraction for
t~“”’

2 hours at 250°F follbwed ~-@#@@@.@@ at 120°F for 240 hours.~“.:.:,,.

Nylon 6/12 oligomers w.e~ f-” & extracts. at an average

concentration of 0.0025 *~*ii;.

It is also clea% that tksra will be nu new or .

additional substance= ent-in-g the environment as a result of

the use of the additive which is the subject of this Petition.

Nylon 6/12 is intended t~ ~ep~aee other makerials currently

used as the non-food-contact layer in food-cont%tct structures,

Since the subject additive is intended to b~- used and disposed

of in a manner identical co the Products which it will replace

and since Nylon 6/12 is @rr@ntly” used-in food packaging

applications, no new cx additiOna~” substances will enter the

environment at the site of production or disposal as a result

of the proposed action. Therefore, there will be no increase

in pollution (air, water, or soil) if the proposed action to

N ( . . . continued)
,Although owners and operators of existing active municipal
solid waste landfills that were constructed before October 9,
1993, are not required to retrofit liners and Ieachate
collection systems, they are required to monitor groundwater
and to take corrective action as appropriate.

—

AMENDMENTS TO SS 177.1390, 177.1500

NYLON 6/12
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AMENDMENTS TO !S!$ 177.1390, 177.1500
NYLON 6/12
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7. Fate of lb$tkd ZQnmkak

.-,..........,

Nylon 6/12 monomers .a~.~

environment as a tetiu~t’
,,,

contact articles:

may enter the

the finished fooci-

of Nykn 6/12

cclmvound {~ c)o

Caprolactam soluble 0.93

Laurolactam .0025% @ N/A

25” c.

Nylon 6/12 Insoluble

* Partition Coefficient
N/A = not available

N/A

AMENDMENTS TO SS 177.1390, 17701500

NYLON 6/12

Vapor

Pressure

(Pascal)

28.8 at 69°C

1 hPa at

155° c.

N/A

11 d ZSiZZ9009L,& ‘ON/E5:Ot “LS/L!2:OI 66 ,2 “& (zfn.L)
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detectable migration of NylG@ ~1~’ Qligcmers (except for.!fj::’.....r
Nylon 6/12 dimer) from mu~t$&@@@minate films even under.<,.

,’
extreme temperatures of us& [~~s-~:%r 2 hours followed by

120”F for 240 hours) . Dnder k>a IEWS severe temperatures
L.....
.-,.:

expected in landfills SUZd at~~:ti~sal operations, there is

no reasonable expectatid~ Eh@F I!ylcnl

migrate from the packaging Mt@.x~41~s

oligomers will

the environment.

Similarly, while z?~sid?.lalcaprolactam, Iaurolactam and

Nylon 6/12 dimer did migrate! under the high temperature

exposure conditions discussed in the extractio~studies, the

studies also showed that m additional mateq-ial migrated under

room temperature conditions following extended storage. In

addition, the n-octanol/wa&er partikim coefficient for

caprolactam at 22DC shows that little, if any, caprolactam is

expected to partition from laminated articles into groundwater

that contacts these food packaging articles in landfill

disposal. Similarly, the higher molecular weight of the dimer

and lower rate of migration under high temperatures makes it

unlikely that any dimer will partition from the laminated

packaging materials. Thus , no significant leaching of

caprolactam, laurolactam or Nylon 6/12 dimer is anticipated
.>

AMENDMENTS TO !$5 177.1390, 177.1500
NYLON 6/12
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.’
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AMENDMENTS TO SS 177.1390, 177.1500

NYLON 6/12
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Toxicological studks.m Caprolactam that have been

reviewed by FDA include acute t@d@ty studies, subchronic

studies in rats and dogs, tez%ike.~~.studies in rats and

rabbits, three-generation r~~~~~~~~a toxicity studies in

rats, and carcinogeni~it~ W+@~~,q,z,$II rats and mice. Data

toxicity studies and subchxmde ‘studies in dogs and rats.

Subchronic feeding studieia-wm q~igomers of Nylon 6 in rats and

subacute studies on NylOzl 12 digonmrs also have been

evaluated. The relevant” tmic~logical data, al~ available in

the Agencyrs files,
.

are incorporated herein -by reference.

FDA’s most recent evaluation of the toxicological data

with regard to Nylon 6/12 axtract*l~s was conducted in its

review of FAP No. 3B3743, which dealt with Nylon 6/12 prepared

by reacting a minimum of 80 weight-percent of epsiZon-

caprolactam with no more than 20 weight–percent of ornega–

laurolactarn. (58 Fed. Reg. 32,609 (June 11, 1993)) ,

Based on these data, it is clear that any minute levels

of capro”lactam, laurolactam or Nylon 6/12 oligomers that may

AMENDMENTS TO 5S 177.1390, 177.1500
NYLON 6/12

t’t d CgZZ9009LE “oN/EG:Ot “LS/85:01 66 ,Z “E (2+flL)
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enter the ~FV

not have any

-..:,,...
:’”,.,:~:.”.

6/12 will

.>

AMENDMENTS TO SS 177.1390, 177.15(30

NYLON 6/12
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9. use of Reaourqap I@ 8-.4,:.. ,
,..,;”.”..,. .

. .,:,...:,

Since other chemictil~, ,~iu’&l= products currently

available are being used in sitil+~ applications, approval of

the expanded use of the a~dititm Will Ilot cause any overall

increase in petroleum US~gY3 O’Y’*Y other environmental effects.

Indeed, the Nylon 6/12 mpdyn%r b made using the same

equipment currently used to ~Q#@C-9 Toray Tnduskries current

Nylon 6/12 polymers. $“in~~ Eha ~%~n copolymer will be used in

place of other polymeric mater+a!s, e.g., nylon 6 and ethylene-

vinyl acetate copolymers, there will not be a significant

increase in the consumpci.on of natural resourc~. The proposed

action will not have an impact on established plastics

recycling programs because multilaminate films containing

Nylon 6/12 are not expected to enter t-he recycling stream.a’

Multilaminate films a%e not re~ycled because they are made from

many different resins that are not specifically identified on

J/ ..Characterization of Municipal Solid Waste in the United
!~tates: 1996 Update. Report No. EPA 530-R-97-015, May 1997,
Washington D.C. (Table 7).

—

AMENDMENTS TO SS 177.1390, 177.1500
NYLON 6/12

91 d ZGZZ9009L.& ‘oN/&!2:Ol “LS/65:Ot 66 ,2 “s (En.1)
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the finished packaging mat%~,$~~~. ,W because they may be.,_

contaminated with fo~ raff.i~v~~.

We do not exp@ct that .tka use of Nylon 6/12 with

polypropylene rigid const~ctian.s will adversely affect

polypropylene recycling. We w%tiaipate that only a very small

fraction of food-packagirg material using the Nylon 6/12 will

be recycled after use by c!om-ers.~ The recycled end.

products would be non-food-ccmEam $&ems such as furniture,

pallets, bird feeders, afld carpelx,ti

4

.

&/ Under the resin identification code (RIC) parameters
developed by The Society of the Plastics Industr-y, Inc., and
incorporated into the RIC statutes of 39 states, rigid plastic
containers employing Nylon 6/12 as a non-food layer would be
labeled as “7-Other.” Therefore, containers produced in
accordance with the proposed regulation would be separated from
non-laminate containers which are labeled with the appropriate
code for the resin used to produce the container, e.g. , “I-
P,ETE’]or “2-HDPE”.

>/ See Characterization of Municipal Solid Waste in the

United States: 1996 Update. Report No. EPA 530-R-97-015, May
1997, Washington D.C. (Table 7); see also note 4, above.

$/ Robert A Bennett, “Recycled Plastics, Product
Applications and Potential,” Page 35 in Emerging Technologies

in Plastics Recyling, Gerald D. Andrews and Pallatheri M.
Subramanian, Eds., ACS Symposium Series 513, American chemical
!Society, Washington, D.C,, 1992.

AMENDMENTS TO S!3 177.1390, 177.1500

NYLON 6/12
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10. Miki,gakion-~ ,.

There are al effect-b te be

anticipated if the al@n . Thu@, no

measures are requi te potential adverse

environmental imps e pi%posed action.

-.,-.

AMENDMENTS TO !$S 177.1390, 177.1500

NYLON 6/12
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non-food--contack @ti@@jf ,.+
‘‘:J.:!i!l

additive for sud-puYI&#!#,,.

$* the Nylon 6/12? additive

&.-fc3rUiM at temperatures

(*yyitted for use as a

,.. - . .,’..

.
.

>“

.,

AMENDMENTS TO SS 177.1390, 177.1500

NYLJON 6/12
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12. Lisk Of

a,

b.

Pzep~r@kz?m , .,:,?”:~~;:’”:,,:::.,
,.

.: ,,.

HoI Sc~ent;st,
Ke 1 Street, .N.W.,
Sui .I)-c.20001.

Jer torney, Keller and
He c w.”, Suite 500 West,
Was

*

,

.

AMENDMENTS TO SS 177.1390, 177.1500

NYLON 6/12
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-+

..., ,.,,,. .

.. . ,’

,..

.
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AMENDMENTS TO SS 177.1390, 177.1500

NYLON 6/12
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:14.

are contained els&-
1,
1.-s

.1 .“

-----

. ...,:,

.-...”,”
.,,-—,

,

@nent

AMENDMENTS TO SS 177.1390, 177.1500

NYLON 6/12
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Attached with k~;.

t>nvironmental assqs@l@$j&J<

,,

.

.. . . .
.:

.:, .

AMENDMENTS TO S5 177.1390, 177.1500

NYLON 6/12
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JHH\ (formerly MLI)\HIXF~

.
:, ... .

.,

,

.
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